A 75-year-old right-hand-dominant man presented with a 3-year history of a painful left forearm mass. The pain was nonradiating and throbbing in nature, present at night, and the mass was exquisitely tender to palpation. The mass did not change in size throughout the day or with exercise. There was no cold intolerance, antecedent trauma, or constitutional symptoms. The medical history was otherwise unremarkable and there was no family history of neoplasia.
size and became more painful. He presented for further evaluation and treatment.
On examination, there was mild bluish discoloration of the skin overlying the proximal dorsomedial forearm. There was a well-healed transverse surgical incision distal to the point of maximal tenderness. There was exquisite tenderness to palpation of a 1-cm, mobile, subcutaneous mass. There was a negative percussion sign, negative transillumination test, and no lymphadenopathy or other masses. The patient had full elbow ROM and a normal neurovascular examination.
The patient initially presented with recent MR images (Figs. 1, 2) . Radiographs of the affected elbow were normal. An office ultrasound also was performed to localize and to better characterize the lesion (Fig. 3) .
Based on the history, physical examination, and imaging studies, what is the differential diagnosis?
Imaging Interpretation
Ultrasound showed a hypoechoic, homogeneous, well-circumscribed mass in the deep subcutaneous tissues adjacent to the fascia of the proximal dorsomedial forearm ( Fig. 3 ). Doppler imaging confirmed the presence of vascularity within the mass. Magnetic resonance imaging demonstrated a homogeneous, well-circumscribed, 10 9 6 mm mass with decreased signal intensity on T1 ( Fig. 1 ) and increased intensity on T2 fat saturation imaging located in the deep subcutaneous tissues. T1 weighted fat saturation imaging demonstrated increased signal intensity, which uniformly enhanced with contrast ( Fig. 2 ). There was no surrounding edema and the mass appeared to be well encapsulated.
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Differential Diagnosis
Extradigital glomus tumor (solid type, glomangioma, glomangiomyoma) Angiolipoma Vascular malformation (hemangioma) Angioleiomyoma Epithelioid hemangioma Schwannoma The lesion was excised, and frozen sections were evaluated histologically (Figs. 3, 4) .
Based on the history, physical examination, imaging studies, and histopathology, what is the diagnosis and how should the patient be treated?
Histology Interpretation
Gross histologic examination shows a well-circumscribed, pink-gray nodule measuring 7 9 5 9 3 mm. Low-power histologic examination shows a well-circumscribed mass composed of uniform round cells with central nuclei, eosinophilic cytoplasm with well-formed cytoplasmic membranes, and a stroma that contains numerous dilated thin-walled vessels ( Fig. 4 ). Some of the tumor cells cuff the blood vessel walls. There is no significant atypia or mitotic activity ( Fig. 5 ).
Diagnosis
Extradigital glomangioma.
Discussion and Treatment
In this patient, the pertinent findings supporting the diagnosis of an extradigital glomangioma include the presence of an exquisitely painful mass with overlying skin discoloration. MRI findings, while nonspecific, were more typical of those seen in the solid subtype of glomus tumor: a small, subcutaneous, encapsulated mass with low intensity on T1 and high intensity on T2 sequences. Histologic examination confirmed the diagnosis of glomangioma, with characteristic findings of monomorphic sheets of moderately sized cells with uniform nuclei and eosinophilic cytoplasm, with a stroma containing numerous dilated, thin-walled vessels. Glomus tumors have been reported infrequently in superficial, deep, and intravascular locations of the forearm, with variable symptoms [1, 6, 11] . Glomangioma also has been reported in the forearm, resulting in compression neuritis [5] . This case was unique in that the imaging and clinical features were more suggestive of a solid-type glomus tumor. It illustrates that uncommon neoplasms may present with atypical characteristics, reinforcing the need for tissue diagnosis. The differential diagnosis was broad, and based on the history and physical and the imaging studies, primarily focused on benign vascular tumors. Angiolipoma may present as a soft, mobile, subcutaneous mass with pain on palpation. These most commonly occur in the forearm, but are rare in patients older than 50 years. Vascular malformation can be a cause of an aching subcutaneous mass. Patients often will report activity-related discomfort and a mass that fluctuates in size, which may improve with compression wraps and antiinflammatory medications. Radiographs may show phleboliths, which are small, rounded mineralizations. Angioleiomyoma, also called angiomyoma or vascular leiomyoma, was considered as these tumors often will present in middle age as painful solitary lesions in the subcutaneous tissues of the extremities [17] . Upper extremity involvement may be observed in approximately 22% [4] . Occasionally, angioleiomyomata may mineralize, especially in acral locations [8] . These benign tumors are often painful, usually occur in the extremities, and are slow growing [14] . A less likely possibility was epithelioid hemangioma, which may present clinically as a superficial or deep soft tissue mass. Typically, these occur in middle age. The majority occur in the head and neck and they may be associated with overlying skin changes such as plaques or excoriations. Lymphadenopathy may be present [18] . Schwannomas are painful, usually solitary soft tissue masses that are slowly growing. They typically are associated with radiating pain on percussion, and often will exhibit a ''string sign'' and, occasionally, a ''bull's eye sign'' on MRI. Multiple potential diagnoses were considered at the time of excision.
Extradigital glomus tumors, including glomangioma, often are unexpected and difficult to diagnose. Unlike digital glomus tumors, which often present with a triad of pain, tenderness to palpation, and cold intolerance, extradigital glomus tumors have a more variable clinical presentation and rarely present with cold hypersensitivity [15] . These benign tumors have a male-to-female predominance greater than 4 to 1 and can present at any time during adulthood [7, 15] . Skin discoloration, as seen in our patient, is a common finding [7, 15] . Glomangioma may present with similar clinical features, but in contrast to the solid subtype, accounts for only approximately 20% of glomus tumor subtypes [15] , usually presents in childhood or early adulthood, and is less likely to be painful [19] .
Histopathologically, glomus tumors arise from the neuromyoarterial glomus body, which plays a role in the regulation of blood flow to the skin. There are three subtypes of glomus tumor, based on the pattern of differentiation and the degree of vascularity. These include the solid type, which is the most frequent variant and is known as a ''glomus tumor.'' These are characterized by sheets of eosinophilic, polygonal cells surrounding capillaries [15] . Glomangioma, as seen in our patient, is a variant with cavernous vascular spaces that are cuffed by glomus cells, which also may grow in sheets. The third subtype, glomangiomyoma, exhibits glomus cells associated with smooth muscle differentiation [7, 15] .
Although the natural history of extradigital glomus tumors is typically that of a benign process, patients often are misdiagnosed for years because of the relative infrequency and atypical presentation of these lesions [2, 7, 10, 15, 20] . Patients can experience excruciating pain and difficulty with sleep. It is not uncommon for symptoms to be present for years before diagnosis is made [2, 7, 15] .
Nonspecific radiographic findings may contribute to the diagnostic challenge. Radiographs, as in our patient, are frequently nondiagnostic [15] . Ultrasound is useful to differentiate solid tumors from cystic masses. Ultrasonographically, glomus tumors tend to be ovoid, richly vascular, well circumscribed, and display mixed-or hypoechogenicity [12] . Glomangioma, in general, tends to be more poorly circumscribed than the solid subtype. MRI remains the most reliable imaging modality, with a 100% success rate in identifying the mass in one study [15] . Postcontrast enhancement is typical [9] . However, findings of low intensity on T1 and increased intensity on T2 are nonspecific and are observed with many soft tissue neoplasms. The imaging characteristics in this case were somewhat unusual for a glomangioma, given the relatively well-circumscribed appearance on imaging, which reinforces the need to correlate the imaging findings with the histopathologic findings.
A glomus tumor, regardless of subtype, is treated by marginal excision when symptomatic. This generally is curative in 90% or more of the patients [7, 15] . Others report slightly higher rates of local recurrence, ranging from 13% to more than 30%, which may be attributable to either incomplete resection or true recurrence [2, 16] . Although there have been isolated reports of glomangiomas with aggressive features, including a report of a locally aggressive glomangioma, this is rare [3] . Glomangiosarcoma, the term for a malignant glomus tumor, is extremely rare [3, 13] .
Our patient was treated with extracapsular marginal resection. We elected not to perform a wide local excision as this was not felt to represent a true recurrence. Rather, based on the original reported pathology and the key physical examination finding of a transverse incision several centimeters distal to the mass, we felt that the initial treating surgeon most likely removed nonpathologic subcutaneous tissue at the index procedure. Intraoperative ultrasound was used for precise localization given the history of failed excision. Although transverse incisions should be avoided for tumor excision because they are not extensile and can contaminate multiple tissue planes, the benign appearance on imaging in this case allowed us to approach this mass through a new longitudinal incision without any attempt at excision of the previous biopsy tract. Deep subcutaneous dissection revealed a wellencapsulated mass with a blue-purple hue. Frozen section was obtained and was suggestive of glomangioma. The diagnosis of extradigital glomangioma was confirmed on final pathologic examination based on the cellular appearance and the degree of vascularity. At the first postoperative followup the patient was doing well and had complete resolution of his symptoms. This case reinforces the fact that misdiagnosis of extradigital glomus tumors of any subtype is common, attributable in part to atypical presentations and nonspecific imaging characteristics. Meticulous surgical technique, including intraoperative imaging as necessary, is required for tumors located in the deep subcutaneous tissues.
